Partial male-sterile (ms4/ms4) soybeans (Glycine max L. Merr.) and their fertile isoline (Ms4/Ms4) were grown in adjoining field plots. From 62 until 92 days after emergence, the nitrogenase activity, assayed by acetylene reduction, of the average male-sterile plant was approximately twice that of the average fertile plant. At approximately 100 days after emergence, the assayable nitrogenase activity of the fertile plants fell to zero, whereas the nitrogenase of the partial male-sterile plants continued to be active for two additional weeks. Thus, this male-sterile plant seems to fix dinitrogen both at a higher rate and over a longer duration than does its fertile isoline.
Partial male-sterile soybean plants were first described in 1970 (3) . The homozygous recessive ms/ms plants are easily recognized, because they produce very few pods, and their leaves usually remain green long after the fertile isoline has reached full maturity (8, 12) . In 1978, it was reported that homozygous ms1/ms, plants fix the same amount of dinitrogen as do heterozygous (Msi/msi) fertile plants (12) . Subsequently, it has been assumed that partial male-sterile soybean plants fix dinitrogen at approximately the same rate as do their fertile isolines (2, 11) . This assumption, however, is seemingly inconsistent with the reports that senescence is delayed in depodded soybean plants (7) and that the duration of dinitrogen fixation is prolonged in fertile soybean plants that exhibit delayed leaf senescence (1) . Thus, one might expect that a partial male-sterile plant displaying delayed leafsenescence would fix more dinitrogen than would a normal fertile plant. Because of these apparent inconsistencies, we investigated both the rate and the duration of dinitrogen fixation in ms4/ms4 (male-sterile) soy (5) . Air (50 ml) was removed from the jar with a syringe, and 50 ml acetylene was injected through the septum. Gas samples were removed from the jar at three or more 10-min intervals with a 10-,ul Hamilton syringe, and the gas mixture was analyzed immediately on a gas chromatograph equipped with a hydrogen flame detector. The ratio of acetylene to ethylene was determined from the heights of the respective peaks. A correction for the effect of diffusion on peak height was made.
Analysis of Data. Data were analyzed by two-way analysis of variance. For these calculations, logarithmic transformations of the raw data for total nitrogenase activity, nodule specific activity, nodule dry weight, and partitioning efficiency were used to obtain homogeneity of variance. In addition, t tests comparing the means of the two genotypes at each time point were performed. The efficiency with which each plant fixed dinitrogen was estimated. This partitioning efficiency is defined as ,umol ethylene formed per h per g fresh weight.
RESULTS AND DISCUSSION A partial male-sterile soybean plant produces only a few pods. Thus, the fraction of photosynthate normally consumed by pod filling in the fertile plant is largely unused in the male-sterile plant. This unused photosynthate might be repartitioned so as to increase other plant activities, including dinitrogen fixation. On the other hand, the male-sterile plant requires less nitrogen for seeds than does the fertile plant; therefore, it is conceivable that the male-sterile plant might fLx less dinitrogen than might the fertile plant.
Consequently, we measured both the rate and duration of nitrogenase activity in the two genotypes (Fig. 1) . The rate of dinitrogen fixation in both genotypes was still very low at 50 DAE2; however, by 62 DAE, the total nitrogenase activity of the average male-sterile plant was approximately twice that of the average fertile plant (Fig. 1) . This 2-fold difference in nitrogenase activity continued until the activity ofthe fertile plants approached zero Figure I and Table I Table I . The analysis of variance F tests performed on the data from 62 to 92 DAE for differences between genotypes were significant at the 0.0001 level for nodule dry weight and partitioning efficiency and at the 0.001 level for plant fresh weight. The test for overall differences in nitrogenase specific activity between the two genotypes was not significant.
The larger mass of nodules, the higher rate of total nitrogenase activity, the longer duration of nitrogenase activity, and the higher partitioning index found in the male-sterile plant, collectively, strongly suggest that the average ms4/ms4 male-sterile plant directs a greater portion of its photosynthate into dinitrogen fixation than does a fertile plant. Likewise, these data and those reporting an accumulation of nitrogen in the leaves and stem of the male-sterile plant (12) suggest that dinitrogen fixation is not simply turned 'off' when the plant has acquired a certain level of plant nitrogen. Instead, these findings provide further evidence that, under certain conditions, dinitrogen fixation may be turned off by a substance(s) produced by, or during, seed formation in the normal fertile plant (6, 9, 10) .
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